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�Ñ�e{ y|�&{��	pro>w|u �Lu��e{��e�Ru7tv� ^�_ � _ {��rqe{}q�u��$��� ��o�y��¯u$t�{�� ^�_ u _La 
�q�o`{ _ t�o`�my~o¯prp&s _ { y ^ t�{Ro _ wvu~��u$wvwvu a tvo��e�
^¢a u��|y~w�{Rq�tvo>w + ��sL��tU��{��¯u ^ ���Ru�o>wIqe{RqLu>��.0
U��o¢q�wvo�y~u��v��u��Iu ^ yv�ky~w|u ^ tvu ^ ��o�y��>u$t�� ^`_La t|��u _ y~o _�_ u�y~t�tv��oz��u
t���o
u _La 
�q�o`{ _ t~��tvo&u���t ^ �e��{���� ^ wvu~��{ ^ �e�Ru��z�etvu
��tvw|u ^ påo>wØs _ wvu~��{ ^ �e�Ru a�^ t ^ �>w ^ pP�@> _ y~uáy~o _�_ u�y~t|u a �Ltv��u
a u��|y~w�{Rq�tvo>w��G�Ùo>wIt|��u7��o�y��>u$t~�Iy ^`_ �Lu�wvu ^>a ��wvo>pîo>w@�Øw�{Rtvtvu _ tvoV�z�!sL��u$w6q�w|oMy~u��v��u�����{}pZ{¾� ^ w�tvo¢w|u$�>se� ^ w����Ru
o¯qLu$w ^ t�{}o _ �$�(
���u!tvw ^`_ ��q ^ wvu _ y~�ko��U��o�y��>u$t�� ^ ���Ro	�7�Ñtv��u��>u$w _ u~�"t|orwvu a {Rwvu�y~t�tv��u
o>s�t|q�s�tØo`�Io _ u¢q�wvo�y~u��v�
t|oát|��u¢{ _ q�s�t7o�� ^`_ o>tv��u$wÑq�wvoMy~u��|�Øwvu���{ a { _ ��o _P^`_ o>t|��u$wØp ^ y|�e{ _ u"KBI�'/M³�
�Ñ���"��oMy��>u$t�� ^ wvuØt��zq�u ak^ y$y~o>w a { _ �&tvo¢tv��u~{RwØy~o>prp&s _ {�y ^ t�{Ro _ ����u$p ^`_ t�{�y$�$��x>o�y��>u$t�t��zq�u�� ^ wvu a u�� _ u a

�e��tv��uk��s �L��u$táo���q�wvo>q�u$wvt�{Ru�� ^ ��o�y��>u$tá��s�q�q�o>wvt��¨� 
Ò��u���urq�wvo>q�u$wvt�{Ru�� ^ wvu&{ _ 
�o>w a u$w a u~��{R�>u$wv�Ão`� a�^ t ^ �
s _La s�qe��{�y ^ tvu a a u~�¾{R�>u$w|� o�� a�^ t ^ ��wvu~��{ ^ �e�Ru a u~��{R�>u$wv�3o`� a�^ t ^ ��q�wvu���u$w|� ^ t�{Ro _ o`�
p�u��v� ^ �>u,�Lo>s _La�^ w�{Ru��$�
��s�q�qLo>wvtÒ�Ùo>wÑo>s�t�
�o`�P
P� ^`_La pru��v� ^ �>u��$� ^`_La y~o _�_ u�y~t�{}o _ 
�o>w�{Ru _ t|u a y~o¯prp&s _ { y ^ t�{Ro _ �
��y~o _�_ u�y~t�{}o _ {�� ^ pru�y|� ^`_ {���p'sL��u a tvo ^ �>o`{ a � ^ �¯{ _ �ct|octvw ^`_ ��pZ{}t¢t|��u&{ a u _ t�{Rt���o`��t|��uZ��u _La { _ �

��oMy��>u$t3�Ò{}t|�Àu ^ y|�iq ^ y��>u$t!o`� a�^ t ^ �c� _ ��tvu ^>a �	tv��u�{ a u _ t�{}t��io��Òu ^ yv�Ãu _La 
�qLo`{ _ tro`�7y~o>prp&s _ {�y ^ t�{Ro _ {��
u��Ly|� ^`_ �>u a q�w�{Ro>w!tvoctvw ^�_ ��p&{��v��{Ro _ o�� ^`_ � a�^ t ^ � ^`_La {��¢p ^ { _ t ^ { _ u aÃ^ t¢u ^ y|�iu _La ��octv� ^ t�{Rtáy ^`_ �Lu
w|u~�Ùu$wvw|u a tvo ^ t ^`_ �7t�{}p�u(�Ø��u _ ��u _La { _ �¢o>wJwvu�y~u~{R�¯{ _ �¢pru��v� ^ �¯u��$��� +�������
 � ��� 5 �"0�	 �6�Qpro a u~���AqLo>t|u _ t�{ ^ ���R�
s _ w|u~�¾{ ^ �e�Ru>�	y~o _�_ u�y~t�{Ro _ �Ru��v��q ^ y��>u$t7y~o>p�pás _ {�y ^ t�{}o _
��^ 5 � � ����� 5 �"0�	 �"�Jpro a u~� � ^ wvu~��{ ^ �e�}ury~o _�_ u�y~t�{}o _ 

� ^ ��u a �e�ztvu���tvwvu ^ p���tv� ^ t
p ^ ����s�q�qLo¯wvt
o>s�t�
�o`� 
P� ^�_Laia�^ t ^ tvw ^`_ ��pZ{ �|��{Ro _
�I^`_LaÀ^ ��u$2¯s�u _ y~u a q ^ y��>u$t
��oMy��>u$tIpro a u~���6��u$2¯s�u _ y~u a �ewvu~��{ ^ �e�}u>� s _La s�qe�¾{�y ^ t|u a y~o _�_ u�y~t�{Ro _ 
P� ^ ��u a y~o>prp&s _ {�y ^ t�{Ro _ tv� ^ tIq�w|u���u$wv�>u��
p�u��v� ^ �>uF�Lo¯s _La�^ w�{Ru��$�
x>o�y��>u$t��	u��e{ ��t���{Rtv�e{ _ y~o>p�pás _ {�y ^ t�{}o _Za o¯p ^ { _ �$�	� y~o>p�pás _ {�y ^ t�{}o _ka o>p ^ { _ {�� ^`_r^ �L��tvw ^ y~t�{Ro _ { _ 


t|wvo a sLy~u a tvoF�e{ _La y~o>prp�o _ q�wvo>qLu$w|t�{Ru��	o`�my~o>p�pás _ {�y ^ t�{}o _ �$� � xz�h��o�y��>u$tG��s�q�qLo>wvt~�	tv��u � _ {�� a o>p ^ { _ �
t|��u�� _ t|u$w _ u$t a o>p ^ { _ � ^`_La t|��u �¢x a o>p ^ { _ �I� _ o>s�wIu _ �>{Rwvo _ p�u _ t��H��u ^ wvu���{Rp&{Rtvu a tvo¢sL��uØt|��u�� _ t|u$w _ u$t
a o¯p ^ { _ ��o>wáy~o>p�pás _ {�y ^ t�{}o _ o`�>u$w��Ro�y ^ �Ø�(
Ø� _ u$t���o¯w��M�¨�r� _ tv��uk� _ t|u$w _ u$t a o>p ^ { _ ��5)� � �1� � 5)�60�	 �6�*5
^�_La + ������
 � ��� 5 �"0�	 �6�*5�sL��u"
�n�� -���� ^`_La � �¢�U-���� KBI !�M ^ �Ñtv��u&s _La u$w��R�¯{ _ ��q�wvo¯tvoMy~o�� �¨�Jwvu���qLu�y~t�{}�¯u~�}�>�
T u¢u���qLu�y|{ ^ ���R�c��oMy~sL�Òo _ tv��u
y~o>prp&s _ {�y ^ t�{Ro _ qLu$w���o>wvp ^`_ y~u¢o`�Itv��u
��tvwvu ^ p+��oMy��>u$tØ��{ _ y~u¢{Rt�q�wvo`�>{ a u�� ^

!$'



w|u~�¾{ ^ �e�Ru a�^ t ^ tvw ^`_ ��p&{��v��{Ro _ �
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�Òu$pro>tvu�q�wvo�y~u a s�wvuiy ^ ��� + �Ø��n�.!{�� ^ ��s _La�^ pru _ t ^ � ^ q�q�wvo ^ y|�Ct|o�{ _ tvu$w|q�wvoMy~u��|�cy~o>prp&s _ {�y ^ t�{Ro _
� ^ ��u a o _ tv��u)��{}p�qe�}u&y~o _ y~u$q�t�� _ o	� _,^ �6t|��u7q�wvo�y~u a s�wvu&y ^ ���E�@
���u
�Ø��n3pro a u~�J{�� ^ �U��o`���Ro�� � ^ y|��{Ru _ t
��u _La � ^ w|u$2>s�u���tQ� ^`_La t|��u _ �e�}o�y��M��s _ t�{�� ^ wvu$p�o>tvu
��u$wv�¯u$w7��u _La � ^ wvu���q�o _ ��u3� ^ y��J�6��t�{��Ø�¯u$wv�,��{}pZ{¾� ^ w
t|o¢tv��u���u~����
P� _ o	� _k^`_La ��u~����
�s _La u$w���t|ozo a pru�y|� ^`_ {���p � _ o	� _k^ � ^ q�wvoMy~u a s�w|u7y ^ ���³�<
���u$w|u ^ wvu�� ^ w�{Ro>sL�
�Ñ��nCu���tvu _ ��{Ro _ � ^ � ^ {�� ^ �e�Rur��sLyv� ^ �U��wvo ^>a y ^ ��t�{ _ �L� _ o _ �e�RoMy��¯{ _ ��� ^`_La � ^ t�yv�e{ _ �L�
x>s _ �Ñ��n sL��u��V��o>tv� � �¢�U-���� ^`_La 
)n��U-���� ^ ��{Rt��&s _La u$w��R�¯{ _ �Ãq�wvo>t|oMy~o`���$����tr��s�q�qLo>w|t��&tv��wvu$u

�Ñ��nÃ�Ùu ^ tvs�wvu�� + �e�RoMy��¯{ _ ��� � ^ t�y|�e{ _ �L� ^`_La ��wvo ^>a y ^ ��t�{ _ � .	��o>w6u ^ yv�ctvw ^`_ ��qLo¯wvt6q�wvo¯tvoMy~o��E�Òx>o ^ �}t|o>�>u$tv��u$w
t|��u$wvu ^ w|u(�L�¯u�t��eqLu��	o`�<�Ñ��nÀy ^ ����� + ��w|o ^>a y ^ ��t	�Ø��nÀy ^`_ o _ �R�!sL��uØy~o _�_ u�y~t�{Ro _ �Ru��v��tvw ^`_ ��qLo>wvt	q�wvo>t|oMy~o`���
��{��>u � �¢�U-����U.�� ��^ t�y|�e{ _ �P�Ñ��nh{�� ^�_ o _ 
P�e�RoMy��¯{ _ ��y ^ ���6tv� ^ t a ozu�� _ o¯t7u���qLu�y~t ^ wvu���qLo _ ��u>��� _ o>w a u$w
t|o �LsL���Ãq�wvu$�¯{}o¯sL�áy ^ �¾���$�Utv��ur� ^ ��táy ^ ���Øp&sL��t3��u ^�_ o>wvp ^ �U�e�RoMy��>{ _ �À�Ñ��n y ^ �¾�³�½� _ ��wvo ^>a y ^ ��t
�Ø�Òn
y ^ �¾���$����u$wv�¯u$w��¢tv� ^ tZ��s�q�qLo>wvt���wvo ^>a y ^ ��t&wvu���q�o _La o _ �R���Ø��u _ t|��uPy ^ ��� � ^ wvuc��sLy$y~u��v����se���}�Cy~o¯prqe�Ru$tvu a �
o¯tv��u$w���{���u¢tv��u$� ^ wvu
��{¾�Ru _ t��
x>s _ �Ø��n q�wvo`�>{ a u��&t���o�t��eqLu��!o`��{ _ t|u$w�� ^ y~u��!�Ùo¯w ^ q�qe�¾{�y ^ t�{}o _ q�w|o>�>w ^ p�pru$w��$� > _ u�{ � ^ � ^ {�� ^ �e�Ru

�¯{ ^ ��{���w ^ w|�cwvo>s�t�{ _ u��8�Ø�e{�yv�iy~o _ ��{���t�o`�Itv��wvu$u�� ^ �>u$w��$�U
���u&��u�y~o _La { _ tvu$w�� ^ y~u
sL��u��Øtv��u&�Ø��n���q�u�y|{ �<y ^ 

t�{}o _ � ^`_ �>s ^ �¯u + �Ø��n � . ^`_La tv��u&��tvs ���>u _ u$w ^ tvo>w + �Ñ��n�S�)(� .��L�Ø�Òn � {�� ^`_ u��Mtvu _ ��{}o _ o��6tv��u �¢�¢�
��qLu�y|{��<y ^ t�{Ro _ �
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�)� {�� ^ +��	� ��0"���P��t ^�_La�^ w a �Ùo>w a {���tvw�{���s�tvu a y~o>prq�s�t�{ _ �itv� ^ tásL��u�� ^ � ^ ��{�y�pru��v� ^ �>ukq ^ �v��{ _ �
��{���w ^ w|�>� 
Ò��uP�	�¢����o`��t�� ^ wvuk������tvu$p ^ ���Ro	�7� ^ ��u$tvu$wvo¯�>u _ u$o>sL� _ u$t���o>w���o`�)y~o¯prq�s�tvu$w��&t|o ��ucsL��u a
^ � ^ ��{ _ �`�Rurq ^ w ^ ���Ru~��y~o>prq�s�tvu$w��V
��zsL�¨��� ^ wv�>ury~o>prq�s�t ^ t�{Ro _L^ �Iq�wvo��e�Ru$pk�¢y ^`_ �Lu���o`�R�>u a �z�½sL��{ _ �Ptv��u
^ �>�>wvu$� ^ tvuØqLo	��u$wØo`�Ip ^`_ �cy~o>prq�s�tvu$w��¨�
� _La u$w1�
�)�Ã� ^ y~o`���}u�y~t�{}o _ o`�k��u$w�{ ^ �E��q ^ w ^ ���Ru~�³� ^`_La �>u�y~t|o>wPy~o>prq�s�tvu$w~� ^ q�q�u ^ w�� ^ ��o _ u�� ^ wv�>u

a {���t|w�{���s�tvu a 
�pru$pro>w|�
y~o>prq�s�tvu$w��	�ÃqLu$w�
�sL��u$w a {���tvw�{���s�t|u a u _ �¯{}w|o _ pru _ t"p&sL��t ��u���u$t|s�q3�Lu~��o>wvuIw|s _�_ { _ �
�
�)� ^ q�qe��{ y ^ t�{Ro _ �$��� �	�¢� a�^ u$pro _ q�w|oMy~u��v�Ñwvs _ ��o _ u ^ y|�Po`�6tv��u!q ^ wvt�{�y|{Rq ^ t�{ _ �½p ^ y|�e{ _ u�� ^�_La {��
sL��u a tvoiu��Ly|� ^`_ �>u _ u$t���o>w�� y~o _ �L�>s�w ^ t�{Ro _ { _ ��o>wvp ^ t�{Ro _ �h�7q�qe��{�y ^ t�{Ro _ �¨� �Ñ�e{ y|� y ^�_ �Lu��Øw�{}t|tvu _ { _
4 o>wvtvw ^`_ o>w!n7�<y ^�_ ��u!{}p�qe�}u$p�u _ tvu a �z�½sL��{ _ �ctv��ur�	�¢� pru��v� ^ �>u
q ^ �|��{ _ ���¾{���w ^ wv�D�Ø�e{�y|�½{ �¢��{}pZ{¾� ^ w
t|o
��{���w ^ w�{}u��Ñ��o>s _La o _ proz��t a {���tvw�{���s�t|u a 
�pru$pro>wv�cq ^ w ^ ���Ru~�Uy~o>p�q�s�tvu$w��$�
x>u _La { _ � ^ pru��v� ^ �¯u �Ò{}t|� �
�)� { �½y~o>prq�oz��u a o`�
tv��wvu$ui��t|u$qL�$� 4 {Rw���t ^ ��u _La ��s&��u$wcp&sL��t7�Lu

{ _ {Rt�{ ^ ��{�:$u a �z� ^ y ^ ���Òt|o3� �6� (�!-(��*5)�6!-+,#.%&o>w � �6� � 	 '�
���#.%>�Ãx>u�y~o _La ��tv��u�pru��v� ^ �¯ukp&sL��t��Lucq ^ y��>u a
{ _ tvo ^ ��s&��u$wásL��{ _ � ^`_ � _ s�p���u$wáo�� � �6� � 	�
 #&%rwvo>s�t�{ _ u��$��) ^ yv�io��Òt|��u � �"� � 	�
 #&%rwvo>s�t�{ _ u��!q ^ y��M�
^�_P^ wvw ^ �ro`� ^ �`{R�>u _�a�^ t ^ t��zq�u¢{ _ tvo ^`_P^ y~t�{}�¯uá��u _La ��s&�mu$wQ��n ^ �����Øt|o � �6� 
 ! � 	�
 #.%�wvo>s�t�{ _ u��Ñs _ q ^ y��
t|��u ^ y~t�{R�>u�wvu�y~u~{R�>u���s&��u$w�{ _ tvo ^`_h^ wvw ^ �Ão`� ^ �`{R�>u _�a�^ t ^ t��eqLu>�O
��e{Rw a ��tv��uPp�u��v� ^ �>u�{��c��u _ t�tvo
^�_ o>tv��u$w
q�w|oMy~u��v�V�e�Ày ^ ����{ _ �itv��u � �6� 5 �"!,+,#&%áw|o>s�t�{ _ uko¯w
tv��u � �6� � 01� 5 �2#&% + p&se�}t�{ y ^ ��t�{ _ � .7w|o>s�t�{ _ u>�

Ò��urpru��v� ^ �>u&{��!wvu�y~u~{R�>u a �z�iy ^ ����{ _ �iu~{Rtv��u$w ^ �e�}o�y��>{ _ �iwvu�y~u~{R�>u�sL��{ _ � � �6� � �10�� #&%áo>w _ o _ 
P�e�RoMy��¯{ _ �
w|u�y~u~{}�¯u
sL��{ _ � � �6� � � � ' � #&% ^`_La � �"� � ��0�� #&%>�
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4 {}�¯s�wvu3; ��n6o¯prq ^ w�{���o _ o��U�
�)� �Ño>wvp ^ � ^`_La �
�)� � a �>{���u!pro a u��

� ��� _L^ p&{�y&�Iw|oMy~u��v� S7w|o>s�qc{��Ñ{Rprqe�Ru$pru _ tvu a o _ tvo>qPo����	�¢�'�¯u$w���{Ro _ =��UT3{Rtv��tv�e{��Ñ{}p�qe�}u$p�u _ 

t ^ t�{Ro _ � ^ q�wvo�y~u��v��y ^`_ �Lu~�Ro _ �rt|o
p&se�Rt�{Rqe�}u _L^ pru a �>wvo>s�qL�¨� ^�_La �>w|o>s�qL��y ^`_ ��u)y|� ^`_ �>u aca � _L^ p&{�y ^ ���R�
^ t ^`_ �½t�{Rpru a s�w�{ _ � ^ y~o>prq�s�t ^ t�{}o _ � 4 s _ y~t�{Ro _ ��tv� ^ t��Ro>�`{�y ^ ���R� a u ^ �(��{Rtv� �>wvo>s�qL��o`��t ^ �����¢��sLy|� ^ �
��w|o ^>a y ^ ��t ^`_La � ^ wvw�{}u$w���� _ y|��wvo _ {�: ^ t�{}o _ sL��uctv��ucsL��u$w �è�!u��Mqe��{�y|{Rt��R� a u�� _ u a �>wvo¯s�q _L^ p�u�� ^ � ^ wv�>s 

p�u _ t��¨�G�Òo>s�t�{ _ u�� ^ wvu¢q�wvo`�>{ a u a �Ùo>wÑq�wvoMy~u��|��u���tvo ��o`{ _1^�_La �}u ^ �>u ^Z_L^ pru a �¯wvo>s�q��
�
�)� � ^ �&t���oÀy~o>prp&s _ {�y ^ t�{Ro _ pro a u��¨�Ø�	�¢� � + �6( 5 ��pro a u ^`_La �	�¢� � � � � ��4Ipro a u>� 
���u

� a �¯{ ��uáp�o a u&��u$t��Ñs�q ^�a {}w|u�y~t3
�n��hy~o _�_ u�y~t�{Ro _ �Lu$t���u$u _ t���oky~o>p�pás _ {�y ^ t�{ _ �cq�w|oMy~u��v��u�� + ��u$u 4 {R��

s�w|u ; .���
���u0�Øo>w|p ^ �Ipro a u&sL��u���t|��uáu��e{���t�{ _ � � �¢�hy~o _�_ u�y~t�{Ro _ � ^ pro _ �c�	�¢� a�^ u$pro _ q�wvo�y~u��v��u��$�
) ^ y|� ^ q�qe�¾{�y ^ t�{}o _ q�wvo�y~u��v�!y~wvu ^ tvu�� ^ 
�n���y~o _�_ u�y~t�{Ro _ ��{Rtv�½{Rt����Ro�y ^ � a�^ u$p�o _ q�wvoMy~u��|�$�0
���u$wvu~��o>wvu>�
t���o1
�n��5y~o _�_ u�y~t�{Ro _ � ^`_La t���o � �¢�5y~o _�_ u�y~t�{Ro _ � ^ w|urwvu$2¯se{}w|u a ��o>w ^ �e{�
 a {Rwvu�y~t�{Ro _L^ �)y~o>prp&s _ {�y ^ 

t�{}o _ ��u$t���u$u _ t���o ^ q�qe��{�y ^ t�{Ro _ q�wvo�y~u��v��u�� + ��u$u 4 {R�>s�wvu";&.~��
���u$w|u&{�� _ o a {Rwvu�y~t&y~o>prp&s _ {�y ^ t�{Ro _ ��{ _ �
��u$t���u$u _P^ q�qe�¾{�y ^ t�{}o _ q�w|oMy~u��v��u�����o>wØ�	�¢� �Øo>w|p ^ ��pro a u>�
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+ ��u$uPx>u�y~t�{}o _ =�� =&.��D
���u a w ^ ��� ^ y��io`�Ø� a �>{���uP�½o a ur{��&t|��u,��p ^ ��� _ s�p���u$wro`� a {Rwvu�y~t&��{ _ �M� ^ ���}o	��u a
�e�c��o>pru � _ {�� ������tvu$pk�¨� �Ø�e{�yv�½p ^ �>u��Òtv��u~{Rw7sL��u!s _ �vy ^ � ^ �e�Ru>� 
Ò��u¢tvu$wvpk��� + �"(�5)�Øp�o a u ^`_La � � � � ��4
p�o a u¢sL��u a ��u$wvu ^ wvu _ o¯tØu��Mqe��{�y|{Rt��R��pru _ t�{}o _ u a { _ tv��u
�
�)� p ^�_ s ^ �³�
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�tvo�
�u _La y~o>p�pás _ {�y ^ t�{}o _ yv� ^ w ^ y~tvu$w�{���t�{�y$�!o`����o>s�w&�)�U���$�½�
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q�u$w���o>wvp ^`_ y~u>�F
U��okq�u$w���o>wvp ^`_ y~u!pru ^ ��s�w|u$pru _ t~� ^ w|u
sL��u a tvocyv� ^ w ^ y~tvu$w�{�:$u&tv��u&y~o>prp&s _ {�y ^ t�{Ro _ y ^ 

q ^ �e{¾��{Rt�{Ru��$�8> _ uØ{��Utv��u7y~o>prp&s _ {�y ^ t�{Ro _ � ^ tvu _ y~� + � ^ tvu _ y~�!{���u���qLu�y|{ ^ ���R��{}p�qLo>wvt ^`_ t��Ñ��u _ tvw ^`_ ��p&{Rtvt�{ _ �
����o>wvt	pru��v� ^ �¯u���.�� ^`_La tv��u�o>tv��u$wA{ �	t|��u�p ^ �z{Rp&s�p ^ y|�e{Ru$� ^ �e�Ru7y~o>p�pás _ {�y ^ t�{}o _ tv��wvo>s��¯��q�s�t + t|��u�p ^ � 

{Rp&s�p ^ yv�e{Ru$� ^ �e�Ruktv��w|o>s��>��q�s�tÑ{ �Ñ{Rprq�o>wvt ^�_ tÑ�Ùo¯w ^ q�qe��{�y ^ t�{Ro _ � �Ø�e{�yv� p ^ �kwvu$2¯se{Rwvurtv��u!tvw ^`_ ��p&{��v��{Ro _
o�� ^ � ^ wv�>u!�>o`�Rs�pru¢o`� a�^ t ^ .��

) ^ y|�
�¢�I�Jwvu$q�wvu���u _ t��Aq�wvo>�>w ^ prp&{ _ � ^ t ^�a { ��u$wvu _ tIy~o>prp&s _ {�y ^ t�{Ro _ q�wvo>tvo�y~o`�>� ^ �>u$w + ��u$u 4 {R�>s�wvu�!	.~�
4 o>wvu��è���¢�I�Ñ{���{}p�qe�}u$p�u _ tvu a o _ tvo>q�o`�Øtv��ur�(
Ñ� ^>a�^ q�t ^ t�{}o _ � ^ �¯u$w��r��t
q�wvo`�¯{ a u�� ^ � ^ �Ptvo�yv��oeoz��u
u~{Rtv��u$w!�7� � = -$Cko¯w¢�7� � ; ^ �Ñ{Rt���s _La u$w��}�¯{ _ �iy~o>prp&s _ {�y ^ t�{Ro _ q�wvo¯tvoMy~o��E�&� _ tv��u&� _ tvu$w _ u$t a o>p ^ { _ �
t|��u � xz�î��oMy��>u$t�{ _ tvu$w�� ^ y~u�{�����se{��Rt¢o _ tvo>q�o`�Iu~{Rtv��u$w?
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Ñ�àu~{}t|��u$w���� � = -$C
o>wI��� � ;!y ^`_
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� ^ �>u$wÑ�Ùo¯w7tvw ^`_ ��p&{Rtvt�{ _ �����hq ^ y��>u$t~�Øo`�>u$wØ�(
Ñ� _ u$t���o>w����$��
���ur�	�¢� pru��|� ^ �>u!q ^ �v��{ _ ����{���w ^ wv�½sL��u��
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���u&q�wvo>tvo�y~o`�Gy~o¯p��e{ _L^ t�{}o _ � _ u$u a u a �Ùo¯w ^`_
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�n��U-Q���	�


Ò��u � xz� x>oMy��>u$t&{ _ tvu$w�� ^ y~uc{��&sL��u a �e���Lo>tv�C�
�)� ^`_La x>s _ �ã�k�Ø�Òn�- �¢�¢� ^ �!{Rt���s _La u$w��R�¯{ _ �
{ _ tvu$wvq�wvo�y~u��v�	y~o>prp&s _ {�y ^ t�{Ro _ pru�y|� ^`_ {���pP��
���u�y~o>prp&s _ {�y ^ t�{Ro _ qLu$w���o>wvp ^`_ y~u6o`��tv��u���oMy��>u$tJ{ _ tvu$w�� ^ y~u
� ^ � ^ ��{}� _ { �<y ^�_ tU{}p�q ^ y~t"o _ tv��u�qLu$w���o>wvp ^�_ y~u�o�� �
�)� ^�_La x>s _ �Ø��n8- �)�¢����
���u$w|u~�Ùo>w|u>�$��u�y ^ wvu~�Ùse���R�
u�� ^ p&{ _ u a tv��u�u _La 
�tvo�
�u _La yv� ^ w ^ y~tvu$w�{���t�{�y$��o`�"��tvw|u ^ p ��o�y��>u$t~� + ��u$u�x>u�y~t�{Ro _ = �BI&.�� Tiu ^ � ��oá��tvs a {Ru a tv��u
q�u$w���o>wvp ^`_ y~u!o`�Itv��u
t���or�	�¢� y~o>prp&s _ {�y ^ t�{Ro _ pro a u��Ò{ _ x>u�y~t�{Ro _ =��B=��(
Ò��u
qLu$w��Ùo>w|p ^`_ y~u
o�� 4 o>wvu��è�
�¢�I��sL��{ _ �k��� � =&-/C ^�_La ��� � ;Zq�wvo>tvo�y~o`����{��Øq�w|u���u _ t|u a { _ x>u�y~t�{Ro _ =�� CL�
�Ñ�Rtv��o>s��>� tv��u$wvu ^ wvu&p ^`_ �cqLoz�v��{��e�Ru�q�wvo>tvo�y~o`�Gy~o¯p��e{ _L^ t�{}o _ � ^ �Ò{ _La { y ^ tvu a { _ 4 {R�>s�wvu1!>� ��u���u$wvu

��qLu�y|{��<y ^ ���R�P{ _ tvu$wvu���t|u a { _ tv��u��L�¯u¢q�wvo>tvo�y~o`�"y~o>p��e{ _L^ t�{Ro _ �Ò�¾{���t|u a �Lu~�Ro	�
�

!¯� 4 o>wvu&x>����tvu$p����(
Ø� �)�U��oÕ�¯u$w��(
Ñ�'��� � =&-/C
I � 4 o>wvu&x>����tvu$p����(
Ø� �)�U��oÕ�¯u$w��(
Ñ�'��� � ;
= � � xz�+x>tvwvu ^ p���o�y��>u$tØo`�>u$w�
�n�� -���� oÕ�¯u$w��(
Ñ�'��� � ;
C��Ø�	�¢�'� a �¯{ ��u
pro a u
sL��{ _ �½x>tvwvu ^ p���o�y��>u$t���o`�>u$w��(
Ø� ��� � ;
; ��x>s _ �Ø�Òn�- �¢�¢��sL��{ _ �½x>tvwvu ^ p���o�y��>u$t���o`�>u$w��(
Ø� ��� � ;


Ò��u¢qLu$w���o>wvp ^�_ y~u
y~o>prq ^ w�{���o _ o`�"tv��uF�L�>u a {���u$wvu _ tØq�wvo>t|oMy~o`�"y~o>p��e{ _L^ t�{Ro _ ��{ �Òq�wvu���u _ tvu a { _ x>u�y�

t�{}o _ =�� CL� 4 o>w�y~o _ �>u _ {Ru _ y~u
o��mq�w|u���u _ t ^ t�{Ro _ �&��uØ� ^ �>u a u�� _ u a t|��wvu$uØqLu$w��Ùo>w|p ^`_ y~u�pru$tvw�{�y$��tvory ^ q�tvs�wvu
t|��uáu _La 
�t|o�
�u _La qLu$w��Ùo>w|p ^`_ y~uky|� ^ w ^ y~t|u$w�{���t�{�y$�$��x`{ _ y~uc��tvw|u ^ p ��oMy��>u$t�� ^ w|u ^ � ^ {�� ^ �e�}u�o _ � ^ w�{Ro>sL� _ u$t�

��o>w��M�$�A{Rt&{�� ^ �¯ozo a y ^`_La { a�^ tvu½tvo��LuPsL��u a tvoiy~o>prq ^ wvuct|��ucqLu$w���o>wvp ^�_ y~uco`�7tv��u���u _ u$t���o>w����$� � _
x>u�y~t�{}o _ =��B;V��u¢y~o>prq ^ wvu¢t|��u¢qLu$w���o>wvp ^�_ y~u¢o`�U��tvwvu ^ p���o�y��¯u$t���oÕ�¯u$w 4 �¢���~� )It|��u$w _ u$t ^`_La �(
Ø� _ u$t�

��o>w��M�$��
���ucq�u$w���o>wvp ^`_ y~u½o`�¢�(
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Echo Client Process:
Begin

Initial setup;
Prepare buffer;

Begin
Start timer;

Stop timer;
End
Processing timing statistics;

End

Echo Server Process:

Do forever

Begin
Initial setup;
Prepare buffer;

End

Begin

End

Transmission
Send M bytes packet;
Receive M bytes packet; Send M bytes packet;

Receive M bytes packet;

Actual Message

Do N Iterations

4 {R�>s�wvu J �I�6��u$s a ocy~o a u����Ùo¯wØu�yv��o���u$wv�>u$w ^�_La y|�¾{Ru _ t¢q�wvo�y~u��v��u��
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4 {R�>s�w|u J ����o	�7�Ñtv��u&qL��u$s a oPy~o a uáo��6tv��uáy|��{Ru _ t ^`_La ��u$wv�>u$w�u�y|��okq�wvo�y~u��v��u��¨�?
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y|�¾{Ru _ t�-Õ��u$w|�>u$w
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���u&t�{Rp&{ _ ����t ^ wvt~���Ø��u _ tv��ury|��{Ru _ tr��u _La ��t|��u � �e�zt|uáp�u��v� ^ �>u!tvoctv��ur��u$wv�¯u$w�� ^`_La u _La �
�Ñ��u _ tv��uáy|��{Ru _ t�wvu�y~u~{R�>u�� � �e�etvu���o`�Itv��u¢wvu���q�o _ ��u!pru��v� ^ �¯u>�
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4 {R�>s�w|u�% ��
���u
� ^ w�{ ^ t�{Ro _ o`�"wvo>s _La 
�t|w�{RqPt�{Rp&{ _ ���M��q ^ y��>u$t���{�:$u¢��o>w3!$'�'&� ^ prqe�Ru��ØsL��{ _ ���(
Ø� �7� � ;

4 s�wvtv��u$w&��tvs a �½{��
w|u$2>se{Rwvu a tvoc��se���R�Às _La u$w���t ^`_La tv��ucy ^ sL��u���o`�Øtv�e{��!u��mu�y~tQ�"T ur� ^ �>u _ o>t�{ _ y|�Rs a u a
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(a) Mesh points inside the unit square (b) Partitioned by 2-D mesh
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